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Abstract: Studies conducted of Back Bay during 1950-51 and 1959-62 showed the fish populations were 
dominated by freshwater species. Major species included largemouth bass, channel catfish, yellow perch and 
carp. The average salinities during the study periods were below 0. 7 ppt. Salt water was pumped into the Bay 
by the City of Virginia Beach from 1965-1973 increasing the average salinity to 2.8 ppt. When pumping was 
discontinued in 1973, salinity decreased to pre-pumping levels until August, 1978. 
The fish population was surveyed in 1978, 1979 and 1980 when it was again found to be dominated by 
freshwater species, providing an outstanding sport fishery for largemouth bass, black crappie and bluegill. The 
City resumed saltwater pumping in August, 1978 and continued to August, 1987 maintaining salinities from 
1.7 to 5.3 ppt. Surveys conducted during 1985 and 1986 showed the (freshwater) fishery had shifted to 
predominantly brackish/marine species, which included bay anchovy, white perch, spot and Atlantic 
menhaden. The results from rotenone and trawl/seine samples showed the fish population comprised of 74 to 
97 percent brackish/marine species. After pumping was discontinued the salinity gradually declined to less 
than 1.0 ppt by 1989. Fish population surveys during 1989 showed an increase in freshwater fishes, mainly in 
the tributary creeks and canals, where over 60 percent of the fishes were freshwater. 
Introduction 
Back Bay has undergone several ecological 
changes since the natural closing of Old Curri-
tuck Inlet (VA-NC line) prior to 1830. Before that 
time the bay was estuarine, supporting a com-
mercial fishery for oysters, clams, shrimp and 
marine fishes (Roy Mann and Assoc., 1984). 
Transition from a marine to freshwater ecosys-
tem occurred over a relatively short period, and 
by the turn of the century U.S. Fish and Wildlife 
Service (USFWS) records for commercial fish 
landings indicated that a substantial largemouth 
bass (Micropterus salmoides) fishery was established 
in Back Bay. Approximately 100 commercial 
fishing crews harvested from 34,000 to over 
136,200 kg/yr of largemouth bass from 1901-
1930 (Rosebery, 1952) . Other commercially 
important species were carp (Cyprinus carpio), 
white perch (Morone americana), and channel 
catfish (Ictalurus punctatus). 
There have been several studies conducted of 
the Bay's fish population since 1951, including 
surveys before and after saltwater introduction. 
Prior to the City of Virginia Beach pumping salt 
water into Back Bay in 1965, the fish population 
was predominanted by freshwater species. The 
City pumped saltwater until 1973 increasing 
salinities up to 3 ppt. Salinity dropped to pre-
pumping levels from 1974 to 1978, and a fishery 
survey in July, 1978 showed the fish population 
was still mainly freshwater species. The City 
resumed saltwater pumping in August, 1978, 
raising salinity as high as 5.3 ppt. Subsequent 
surveys found that the increase in salinity had an 
adverse effect on the freshwater fish population, 
primarily in a decrease of reproductive success. 
In addition, the sportfishery for largemouth bass, 
black crappie (Pomoxis nigromaculatus) and bluegill 
(Lepomis macrochirus) became virtually non-existant 
by 1984. Pumping was discontinued in August, 
1987 and salinity dropped gradually to less than 
1.0 ppt by 1989. Qualitative analysis of surveys 
conducted on the tributary waters of the Bay in 
1989 indicated that freshwater fishes increased in 
number as salinity declined. 
A total of 48 species of fish were collected from 
all studies dating back to 1951, including 19 
freshwater, 23 fresh/brackish and 6 marine types 
(Table 1). 
Discussion 
Three major studies of the Bay's fishery have 
been conducted since 1951. Rosebery (1952) 
conducted a fisheries survey from 1951-1952. 
The study assessed the effects of both sport and 
commercial fishermen on the fish population. 
Data from cove rotenone samples, creel surveys, 
a largemouth bass tagging study and monitoring 
of commercial fishing operations were collected 
and analyzed. 
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Freshwater species accounted for 68% of the 
total fish collected from rotenone samples. The 
most abundant species were channel catfish, 
largemouth bass and carp. With the exception of 
bowfin (Amia calva), evidence of reproduction was 
found for all species collected. Other major fishes 
found in the samples were white perch, striped 
mullet (Mugil cephalus) and spot (Leiostomus xanthu-
rus) (Table 2). Salinity during the study period 
averaged 0.7 ppt. 
Rosebery found that commercial fishing, 
primarily by haul seines, had declined since the 
1920's. During the commercial fishing season in 
1950-51, only 10 active crews were operating on 
the Bay. Species most abundant in the catches 
were carp (62%), yellow perch (Perea flavescens) and 
white perch (21%), and channel catfish (7%). 
Largemouth bass were classified as "gamefish" 
and were not allowed to be taken commercially. 
The next comprehensive study of Back Bay 
(and Currituck Sound) was done by the Virginia 
Department of Game and Inland Fisheries 
(VDGIF), the USFWS, and the N.C. Wildlife 
Resource Commission from 1959-1962 (Sincock, 
et al. 1966). The study was undertaken to 
determine the cause for the paucity of submerged 
aquatic vegetation (SAV) and waterfowl in the 
Bay, and what effects that saltwater introduction 
would have on freshwater fish. Because of the 
poor SAV conditions in the Bay, local hunting 
groups proposed that the City of Virginia Beach 
introduce salt water to improve waterfowl 
habitat, by reducing turbidity, thus allowing SAV 
to grow. 
Comparison of the fish population data col-
lected from 1959 1962 with Rosebery's results 
found species composition had changed very little 
(Table 2). The major sportfish were largemouth 
bass, bluegill, and pumpkinseed (Lepomis gibbosus). 
Commercially important species were carp, perch 
(white and yellow) and channel catfish. 
Laboratory experiments were performed 
during the study to determine the possible effects 
of increased salinities on largemouth bass and 
bluegill (Wollitz 1962; Tebo and McCoy 1964). 
The results showed that survival of eggs and fry 
of largemouth bass was reduced by 50 percent in 
salinity concentrations of 1.8 ppt, and there was 
no survival above 3.5 ppt. Mortality of bluegill 
eggs and fry was 100 percent at salinities above 
3.9 ppt. Based on these results, it was recom-
mended in the Sincock Report, that if the introduc-
tion of salt water was to be undertaken as a 
management practice, salinities in the bay should 
not exceed 3.5 ppt. 
Researchers also had the opportunity to study 
the effects of increased salinity on the bay's 
fishery when a severe "northeaster" (Ash Wed-
nesday Storm) in March, 1962 caused several 
breaks in the dunes allowing seawater introduc-
tion. Fish kills were observed in the immediate 
areas of the seawater intrusions where salinities 
as high as 26 ppt were recorded (Wollitz, 1962). 
The high salinities were only temporary, as winds 
mixed the salt water with the fresh water of the 
bay. The storm raised the average salinity to 4.2 
ppt. A comparison of the data collected before and 
after the saltwater intrusion revealed that there 
were no major changes in the overall species 
composition. One significant observation follow-
ing the storm was that largemouth bass and 
bluegill reproduction did not occur or was 
reduced in areas where salinity remained above 
3.5 ppt Uohnston and Davis 1962), which con-
curred with the laboratory studies. 
The City of Virginia Beach began pumping salt 
water in 1965 and continued until around 1973, 
maintaining salinities between 2 and 3 ppt. 
Unfortunately, there were no fishery studies of 
Back Bay during this period, and any inferences 
concerning the fishery would be speculative. 
Back Bay had undergone several ecological 
changes from 1962 to 1978. It went from a 
freshwater ecosystem (1962-1964), to slightly 
brackish and moderately vegetated (1965-1972), 
back to a fresh, but heavily vegetated body of 
water (1973-1978). It was during the latter period 
that the freshwater sportfishery flourished, 
primarily for largemouth bass, bluegill and black 
crappie. 
Saltwater pumping by the City of Virginia 
Beach resumed in August, 1978. A fisheries study 
was conducted by the VDGIF from 1978-1980 to 
evaluate the effects of the pumping. The study 
included annual fish population sampling, creel 
survey and water quality monitoring (Norman 
and Southwick 1981). 
The first year's fish population sampling (cove 
rotenone) was conducted in July, 1978 when 
salinities in the Bay were still "normal" (<o. 7 ppt). 
The results of the 1978 survey found standing 
crop had nearly doubled since 1962, although 
species composition was essentially the same as 
that found by Rosebery and Wollitz (Table 2). 
The saltwater pumping increased salinity from 
0.7 to 5.3 ppt during the subsequent two years 
of the study. Although species composition 
changed very little, there was a significant 
(P <0.05) change in the proportion of freshwater 
fishes from 1979 to 1980. The standing crop of 
freshwater fish dropped from 128.9 kg/ha (1978) 
to 85.8 kg/ha in 1980 (Table 2). Freshwater fish 
reproduction also declined substantially with the 
increase in salinity. Reductions in young-of-the-
year (YOY) numbers were found in largemouth 
bass, black crappie, pumpkinseed, and white 
perch from 1978 to 1980 (Table 3). During the 
spawning period (April-June) of each year, the 
mean salinity was 0.8 ppt (1978), 2.3 ppt (1979) 
and 3.4 ppt (1980). Based on the earlier studies, 
the high salinities in 1979-80 would have pro-
hibited reproduction or resulted in significant 
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reductions in survival of eggs and fry of several 
freshwater species. 
Back Bay's sport fishery was rated as one of the 
finest along the East Coast (Almy, 1980). Anglers 
caught more citation size (greater than 3.63 kg) 
largemouth bass from 1977 to 1983 than in any 
other water in Virginia. This phenomenon was 
more the result of SAV and not salinity (Figure 
1). SAY covered up to 80 percent of the Bay from 
1973 to 1978, and salinity during this time had 
dropped to less than 1.0 ppt making conditions 
ideal for the freshwater fish population. How-
ever, the vast abundance of SAY during the 
earlier years made it very difficult for boat 
navigation and fishing. When the SAY started to 
disappear, anglers "honed in" on the scattered 
patches of vegetation which provided the only 
cover for the bass. 
The fish population was not surveyed again 
until October, 1985. During this period, the 
average monthly salinities exceeded 3.0 ppt 
nearly 68% of the time, and was below this level 
in only 2 of the 15 potential spawning months. 
Fish sampling was conducted monthly through 
December, 1986 (Norman & Southwick, 1987) 
using several techniques in an attempt to evalu-
ate the entire fishery. These included open water 
haul seining, shoreline seining, mid-water 
trawling, and cove rotenone. 
All areas of Back Bay were sampled by trawl 
and seines, collecting a total of 35,132 fish (39 
species). Each species was categorized as "fresh-
water", "brackish", or "marine" (Table 4), as 
designated by Robins, et al (1980). The number 
of freshwater fish totaled 1,009 (2.8%) and 
included 15 species. No YOY freshwater fish 
were observed in the seine or trawl samples. The 
most abundant fishes collected were bay anchovy 
(Anchoa mitchilli), spot, white perch, Atlantic 
menhaden (Brevoortia tyrannus) and Tidewater 
silversides (Menidia peninsulae). These species made 
up 90.7% of the total catch. 
Cove rotenone samples in 1986 were done on 
the same two coves treated in 1978-80. Fresh-
water species constituted only 23.8% of the total 
number of fish collected in 1986, which was a 
significant (P <0.05) difference from 1978, when 
freshwater fish made up 67.6% of that sample 
(Table 2). The major declines were in largemouth 
bass, pumpkinseed, yellow perch, and longnose 
gar (Lepisosteus osseus). Although some freshwater 
YOY fishes were collected, the number was 
significantly lower than in 1978 (Table 3). Based 
on the sampling results of 1985 and 1986, the 
VDGIF was able to persuade the City of Virginia 
Beach to discontinue saltwater pumping into 
Back Bay, and the pumping operation was shut 
down in August, 1987. The average salinity in the 
Bay at that time was 3.3 ppt. 
The salinity dropped gradually, and did not 
reach pre-pumping levels (<1 ppt) until August, 
1989. Electrofishing samples conducted in 1989 
by the VDGIF found large concentrations of 
freshwater fish in the creeks and canals leading 
into the Bay (Table 5). Another encouraging 
observation was the presence of YOY large-
mouth bass, bluegill and black crappie, showing 
that salinity was finally low enough for these 
species to reproduce successfully. 
Literature Cited 
Almy, G. 1980. "Back Bay: Virginia's Bass 
Factory", Sports Afield, May, 1980. 4 pp. 
Johnston K. and J.R. Davis. 1962. Brackish water 
investigations, studies of Currituck Sound, 
N.C. Fed. Aid Proj. F-13-R2/Wk.P1.01/Job A. 90 
pp. 
Norman, M.D. and R. Southwick. 1981. Back Bay 
Management Report (December 1978-March 
1981). D-J Project F-39-P Final Report. Va. 
Comm. of Game and Inland Fish. 90 pp. 
----. 1987. Results of Back Bay fish popula-
tion sampling, 1985-1986. In-house report. Va. 
Dept. of Game and Inland Fish. 47 pp. 
Robins, C.R. et al. 1980. A list of common and 
scientific names of fishes from the United 
States and Canada. American Fisheries Society, 
Special Publication No. 12. 174 pp. 
Rosebery, D.A. 1952. Back Bay fishery investiga-
tions. D-J Project F-1-R-1/Job 3A. Va. Commis-
sion of Game and Inland Fisheries. 28 pp. 
Roy Mann Associates, Inc. 1984. A management 
plan for Back Bay, Volumes I and II. Roy Mann 
Associates, Inc., Boston Ma. 
Sincock, J.L., K.E. Johnson, J.G. Coggin, R.E. 
Wollitz, J .A. Kerwin, and J. Grandy. 1966. Back 
Bay-Currituck Sound Data Report (Volumes 1-
4). U.S. Fish & Wildlife Service, North Carolina 
Wildlife Resources Commission and Va. Comm. 
of Game and Inland Fisheries. 1,600 pp. 
Tebo L.B. Jr. and E.G. McCoy. 1964. Effect of 
seawater concentration on the reproduction 
and survival of largemouth bass and bluegill. 
Prog. Fish Cult. 36 (3): 99-106. 
Wollitz, R.E. 1962. Back Bay fishery investiga-
tions. D-J Federal Aid Project F-5-R-8/Job 10. 
Va. Comm. of Game and Inland Fisheries. 92 pp. 
140 
Table 1. Fishes collected from Back Bay, 1951, 
1959-62, 1978-80, 1985-86 and 1989. 
Year Collected 
1951 1959-62 1978-80 1985-86 1989 
FRESHWATER 
Lepisosteidae 
Lepisosteus osseus longnose gar X X X X X 
Amiidae 
Amia calva bowfin X X X X X 
Umbridae 
Umbra pygmaea eastern mudminnow X X 
Esocidae 
Esox americanus redfin pickerel X X 
Esox niger chain pickerel X X X X 
Cyprinidae 
Cyprinus carpio carp X X X X X 
Notemigonus crysoleucas golden shiner X X X X X 
Ictaluridae 
lctalurus catus white catfish X X X 
lctalurus natalis yellow bullhead X X 
lctalurus nebulosus brown bullhead X X X X X 
lctalurus punctatus channel catfish X X X X X 
Centrarchidae 
Centrarchus macropterus flier X X 
Enneacanthus gloriosus bluespotted sf. X X X X X 
Lepomis gibbosus pumpkinseed X X X X X 
Lepomis gulosus warmouth X X 
Lepomis macrochirus bluegill X X X X X 
Micropterus salmoides largemouth bass X X X X X 
Pomoxis nigromaculatus black crappie X X X X 
Percidae 
Perea flavescens yellow perch X X X X X 
SUBTOTAL 13 18 16 14 15 
FRESH/BRACKISH 
Elopidae 
Elops saurus ladyfish X X 
Anguillidae 
Anguilla rostrata American eel X X X X X 
Clupeidae 
Alosa aestivalis blueback herring X X X 
Alosa pseudoharengus alewife X X X X 
Alosa sapidissima American shad X 
Dorosoma cepedianum gizzard shad X X X X X 
Dorosoma petenense threadfin shad X X 
Engraulidae 
Anchoa mitchilli bay anchovy X X X 
Belonidae 
Strongylura marina Atlantic needlefish X X X X X 
C yprinodontidae 
Cyprinodon variegatus sheepshead minnow X X X 
Fundulus diaphanus banded killifish X X X X X 
Fundulus heteroclitus mummichog X 
Poecilidae 
Gambusia affinis mosquitofish X X X X 
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Table I . (cont.) Year Collected 
1951 1959-62 1978-80 1985-86 1989 
Atherinidae 
Menidia menidia Atlantic silverside X X 
Menidia peninsulae tidewater silverside X X X X 
Gasterostridae 
Gaslerosleus aculealus 3 spine stickleback X X 
Percicthyidae 
Morone americana white perch X X X X X 
Morone saxatilis striped bass X X 
Sciaenidae 
Bairdiella chrysoura silver perch X 
Leiostomus xanthurus spot X X X X X 
Micropogonias undulatus Atlantic croaker X 
Mugilidae 
Mugil cephalus striped mullet X X X X X 
Gobiidae 
Gobiosoma bosci naked gobi X X 
SUBTOTAL 10 12 16 20 14 
MARINE 
Clupeidae 
Brrooorlia tyrannus Atl. menhaden X X X X X 
Syngnathidae 
Syngnathus fuscus northern pipefish X 
Sciaenidae 
Cynoscion regalis weakfish X 
Pleuronectidae 
Pseudopleuronecles americanus winter X X 
flounder 
Soleidae 
Trinecles maculatus hogchoker X 
C ynoglossidae 
Symphurus plagiusa blackcheek tonguefish X 
SUBTOTAL 1 1 1 6 2 
TOTALS 24 31 33 40 31 
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Table 2. Comparison of standing crop data (kg/ha) for Back Bay fishes collected in rotenone samples in 1951, 
1962, 1978-80 and 1986. 
1951 1962 1978 1979 1980 1986 
Freshwater 
Longnose gar 0.06 0.37 19.36 0.03 0.02 9.65 
Bowfin 3.09 4.37 0.52 2.57 1.11 0 
Eastern mudminnow 0 0.10 0.03 0.01 0 0 
Chain pickerel (Redfin) 0 0.11 0 (0.21) 0 0.01 
Carp 11.10 3.92 1.81 0.15 0.01 9.78 
Golden shiner 5.62 3 ,25 0 .51 0.49 0 .66 0.17 
White catfish 0 0.78 0 0 0 0 
Channel catfish 20.51 2.46 0 0 0 0 
Yellow bullhead 0 0 0 0 0 0 .28 
Brown bullhead 3.65 2.58 2.65 1.81 5.51 0.08 
Flier 0 0.11 0.22 0 0 0 
Bluespotted sunfish 0 0.67 1 .06 0.15 0.11 0.72 
Warmouth 00.45 0 0 0 0 
Pumpkinseed 7.02 20.27 44 .51 69.91 40.30 5.98 
Bluegill 0.06 3.36 1.69 11.69 4 .54 0.94 
Largemouth bass 15.60 6.83 21.83 18.19 20.92 2.78 
Black crappie 0 0 1.46 1.48 2.36 0 .06 
Yellow perch 2.25 4.82 7.74 22.26 10.21 0.33 
Subtotal 68.96 54.45 103.39 128.95 85.75 30.78 
Brackish 
Ladyfish 0 0 0 0 0 0 .22 
American eel 0.06 0.78 1.12 1.82 2.08 0 
Gizzard shad 0 0.10 0.28 0 11.25 0.20 
Threadfin shad 0 0 0.01 0 0 0 
Alewife 2.36 0 0 0 0 0 
Bay anchovy 0 0 0 0.17 0 0 
Atlantic needlefish 0.06 0.10 0.22 0.04 0.19 0 .35 
Sheepshead minnow 0 0 0 0.06 0.37 9.24 
Banded killifish 0.06 0.67 0.03 0.25 0.35 6.57 
Mummichog 0 0 0 0 0 0.10 
Mosquitofish 0 0.10 0.01 0.01 0 0.29 
White perch 10.26 6.38 9.17 2.10 16.24 33.26 
Tidewater silversides 0 0.11 0.33 0.04 0 .55 1.66 
Spot 7.70 7.95 30.07 0 4.31 22.72 
Striped mullet 8.29 22.96 5.27 0.53 3.44 22.11 
SUBTOTAL 28.79 39.15 46.51 4.85 38.78 96.89 
Marine 
Atlantic menhaden 0.15 0.78 3.11 0 0 0.85 
Winter flounder 0 0 0 0 0 0.96 
SUBTOTAL 0.15 0.78 3.11 0 0 1.81 
TOTALS 97.90 94.38 153.01 133.80 124.53 129.48 
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Table 3. Comparison of reproductive success of selected species from cove rotenone samples(# yoy/ 
ha) in Back Bay for the periods 1959-62, 1978, 1979-80 and 1986. 
SPECIES 1959-1962 1978 1979-1980 1986 
Largemouth bass 175.4 331.0 93.9 56.8 
Bluegill * 39.5 29.6 0 
Black crappie 0 93.9 9.9 4.9 
Pumpkin seed 946.0 745.9 9 .9 247.0 
White perch 353.2 1,963.7 61.8 39.5 
Mean annual salinity (ppt) 0.6 0.7 3.5 3.5 
(* bluegill number combined with pumpkinseed) 
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Table 4. Collective results of trawl/seine sampling in Back Bay September 1985-December 1986. 
Total Captured Percent of Catch 
Freshwater 
Longnose gar 46 
Bowfin 14 
Chain pickerel 10 
Carp 236 
Golden shiner 5 
White catfish 65 
Channel catfish 48 
Yellow bullhead 7 
Brown bullhead 10 
Bluespotted sunfish 9 
Pumpkinseed 183 
Bluegill 13 
Largemouth bass 17 
Black crappie 311 
Yellow perch 35 
SUBTOTAL 1,009 2.8 
Brackish 
Ladyfish 2 
American eel 77 
Blueback herring 69 
Alewife 8 
Gizzard shad 656 
Bay anchovy 7,883 
Atlantic needlefish 2 
Sheepshead minnow 282 
Banded killifish 118 
Mummichog 6 
Mosquitofish 65 
Threespine stickleback 1 
White perch 7,286 
Tidewater silversides 4,639 
Spot 7,659 
Atlantic croaker 452 
Silver perch 60 
Striped mullet 39 
Naked goby 8 
Hogchoker 6 
Subtotal 29,318 83.5 
Marine 
Atlantic menhaden 4,790 
Pipefish 10 
Weakfish 2 
Black tonguefish 1 
Winter flounder 2 
Subtotal 4,805 13.7 
TOTAL 35,132 100.0 
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Table 5. Catch per unit effort (electrofishing) from Hell Point Creek (HPC) and Trojan Canal (TRC), 
Back Bay in 1989 (No. fish/hour). 
Date 4/11/89 7/7/89 9/14/89 
(HPC) (TRC) (HPC) 
Salinity (ppt.) 0.2 1.2 0.9 
% % % 
Freshwater 
Longnose gar 4.2 1.1 2.3 
Bowfin 1.4 1.1 2.3 
Carp 66.2 53.3 * 
Golden shiner 1.4 0 0 
White catfish 1.4 0 0.8 
Channel catfish 0 2 .2 0 
Brown bullhead 4.2 1.1 2 .3 
Warmouth 1.4 0 0.8 
Pumpkinseed 31.0 6 .5 39.9 
Bluegill 71.0 4.4 90.2 
Largemouth bass 14.5 4.4 11.3 
Black crappie 2.8 0 5.3 
Yellow perch 2.1 0 3.8 
Subtotal 201.6 70.9 74.1 49.0 159.0 44.2 
Fresh/Brackish 
American eel * 2.7 * 
Gizzard shad 16.6 1.1 7.5 
White perch 21.4 69.6 70.7 
Tidewater silversides * 0 0 
Spot 0 1.1 17.3 
Striped mullet 44.1 0 3.0 
Subtotal 82.1 28.9 74.5 49.2 98.5 27.4 
Marine 
Atlantic menhaden 0.7 0 101.5 
Winter flounder 0 2.7 0.8 
Subtotal 0.7 0.2 2.7 1.8 102.3 28.4 
Totals 284.4 151.3 359.8 
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Figure 1. Abundance of submerged aquatic vegetation vs. largemouth bass citations in Back Bay, 1963-
198 9. 
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